INTRODUCTION
Uterine sarcomas are rare high malignancy tumours that arise from smooth muscles and connective tissue elements and represent about 1% of all malignant gynaecologic tumours and about 3-7% of all uterine malignancies (1, 2) . Three most common types of sarcomas are leiomyosarcoma, carcinosarcoma, and endometrial stromal sarcoma. Uterine sarcoma usually form de novo from the soft muscle tissue as only in very rare cases a solid tumour can develop from a uterine myoma (3) . The aetiology mechanisms of uterine sarcoma still remain unclear, however, it is thought that chromosomal translocations have influence on a wide histological variety of sarcomas, so, as a result, each tumour is differently malignant and has a different response to chemotherapy. According to literature, the risk of sarcoma is higher for 50-year-old or older women; also, uterine sarcoma is twice more frequent among women of the black race (2) . The diagnostics of uterine sarcoma remains difficult because presenting symptoms are nonspecific and might very often be mismatched with benign uterine myomas. There are no imaging modalities that could reliably diagnose uterine sarcoma without performing operation. The risk that a woman of the reproductive age will be diagnosed with a uterine myoma once in her lifetime is between 20-40% (4), so the clinicians are facing the challenge of how to correctly distinguish that one in many women with a uterine myoma does not have rare and malignant uterine sarcoma and how to make diagnosis without unnecessary hysterectomy or laparotomy in case of a uterine myoma. Despite radical treatment of this disease, local recurrences and distant metastases are frequent; furthermore, compared with endometrium carcinoma, the prognosis of uterine sarcoma remains poor -five year survival for stage I disease is 50-70% and for higher stages 0-20% (5) .
THE CLINICAL CASE
We present a case of a 64-year-old woman, who came to our hospital with complaints of abdominal pain and tenesmus that lasted for two days. From previous medical history it was known that five years ago the patient was diagnosed with a uterine myoma. She had no gynaecological operations or diseases and had already been post-menopausal for ten years.
The patient's height was 154 cm, weight 98 kg, the body mass index 41.3. Physical examination revealed a palpable normal mobility uterus with the size of 16-week pregnancy. Transvaginal ultrasonography showed a 10.4 cm × 9.8 cm uterus nodule of nonhomogeneous structure with signs of necrosis but well vascularised (Figs. 1, 2). Both ovaries were of normal size and atrophic. Laboratory tests showed an elevated level of C-reactive protein (CRB) -165.9 mg/l. All other laboratory tests were within normal limits. In order to exclude acute abdominal diseases, the patient was consulted by an abdominal surgeon. Transabdominal ultrasound and abdomen rentgenography showed no signs of bowel perforation or ileus. After analyzing the patient's complaints, medical history, objective and visual examination data, the preliminary diagnosis was made: abdominal pain, intramural uterine myoma. An emergent operation was recommended for the patient with the presumed diagnosis of uterine nodule necrosis, but the patient refused surgery due to personal reasons. Painkillers and antibiotics were prescribed to the patient. The operation was planned after one month. Laparotomy and total hysterectomy with bilateral salpingooopherectomy were performed. Adnexa, the urinary bladder, the appendix and bowels, and the omentum were not damaged. The uterus was about 16 weeks of pregnancy with a 10 cm nodule.
Postoperative histopathological evaluation showed a uterus of 14 × 10 × 11 cm in size. Macroscopically, several small white nodules of 1.7 cm in size and one lobulated nodule of 9.0 × 7.9 × 9.0 cm in size with light yellow and grey myxoid zones were seen in uterine myometrium. Microscopically, the biggest nodule consisted of spindle cells with ovoid, irregular, and polymorphic nucleus and necrosis zones up to 30% and calcificates. The mitotic count was 12/10 in the high-power field. The tumour was without intravascular dissemination. Final diagnosis was undifferentiated sarcoma of the uterus pT1b L/ V0. After final diagnosis the patient was referred to the Oncology Department for chemotherapy (the patient was consulted by an oncologist-chemo-therapist). Pelvic magnetic resonance imaging, chest and abdomen computed tomography examinations were performed and showed no distant metastases. A multidisciplinary team of an obstetrician gynaecologist, an oncologist gynaecologist, and an oncologist chemotherapist) recommended adjuvant radiotherapy for the patient. The patient received external beam radiotherapy (EBRT) to the pelvis, to the upper 2/3 of vagina and regional lymph nodes. She received a median EBRT dose of 2 Gy in a median of 23 fractions, up to 46 Gy and 3 fractions of endovaginal brachytherapy up to 15 Gy. After radiotherapy, the patient's condition was followed up every three months.
LITERATURE REVIEW AND DISCUSSION

Aetiology
Understanding the development of uterine sarcoma has been slow. It was thought that new cases of uterine sarcoma are sporadic, without any Transvaginal ultrasound -vascularization of the uterine nodule specific aetiology. However, specific chromosomal translocations have been identified in an increasing number of uterine sarcomas, resulting in fusion genes that are constitutive and involve activation of transcription factors (6) . Endometrial stromal sarcoma has specific somatic mutations that have been discovered by citogenic fluorescence in situ hybridization (FISH) and polymerase chain reaction (PCR) analyses. Leiomyosarcoma also has karyotypic aberrations, but without any tumour-specific feature (6, 7) . It is thought that genetic factors also play an important role in the development of uterine sarcoma, because the incidence rate is twice higher among black women than in white women (8) . Some authors think that previous pelvic radiotherapy has influence on the development of leiomyosarcoma, carcinosarcoma, and undifferentiated uterus sarcoma (6, 7). Mark et al. reviewed the literature and estimated, that there existed a risk of getting leiomyosarcoma (LMS) or endometrial stromal sarcoma (ESS) after pelvic radiotherapy (median dose of 55 Gy), the risk fluctuated from 0.003% to 0.8% within a period of three to 30 years after radiotherapy (9) . Hormonal therapy and tamoxifen treatment also increase the risk of uterine sarcoma. Jaakkola et al. estimated that uterine sarcoma was diagnosed for 76 women out of 243,857 who used estradiol-progestin therapy for more than six months, but despite this increased risk the absolute risk is still very low (10) . Recently, it was observed that women with breast cancer, who use tamoxifen for two years or more, have a higher risk of endometrial sarcoma than the women, who do not use tamoxifen (11) .
Epidemiology
The incidence rate of uterine sarcoma is 17.1 cases per one million women (12) . The most common sarcoma is leiomyosarcoma, which makes up 55-70% of all cases of uterine sarcoma, carcinosarcoma -about 30%, endometrial stromal sarcoma -20%, undifferentiated sarcoma uterus -10%, and adenosarcoma -about 5% (2, 13, 14) . Abeler et al. analysed histopathological results of Norwegian women from the period of 1970 to 2000. During this period, 419 uterine sarcomas were diagnosed in total, leiomyosarcomas came up to 62%, endometrial stromal sarcoma 20%, undifferentiated uterine sarcoma 6%, adenosarcomas 5.5%, while carcinosarcoma was not included in the study (15) .
Classification
According to the 2014 classification of the World Health Association, uterine sarcomas are classified into two categories depending on the tissue of the origin: mesenchymal/mixed epithelial tumours and mesenchymal tumors. Mesenchymal tumours are leiomyosarcoma and endometrial stromal sarcoma, which is further subdivided into low-grade ESS, high-grade ESS, and undifferentiated uterine sarcoma; smooth muscle tumour of uncertain malignant potential also belong to the group of mesenchymal tumour. Carcinosarcoma and adenosarcoma belong to the group of mesenchymal/mixed epithelial tumours (16) . It is important to distinguish these uterine sarcomas by their histological types in order to select appropriate treatment.
Leiomyosarcoma
It is the most common type of uterine sarcoma, which comprises about 1-2% of all malignant uterine tumours and 40-70% of all uterine sarcomas (5, 13). The prevalence is about 0.3-0.4% /100000 women per year with a higher risk for women receiving tamoxifen therapy due to breast cancer. Leiomyosarcoma is usually diagnosed for women above 50 years of age. The surface of sarcoma is typically pink or grey with necrotic or haemorrhagic sites and with irregular margins. Usually leiomyosarcomas are ≥10 cm. In about 66% of cases, sarcoma is found to be intramural, 20% submucosal, 10% subserosal, and only 5% develop in the cervix of the uterus (16) . The main histological features of leiomyosarcomas are cytological atypia, mitotic activity, and necrotic zones. These leiomyosarcomas are most often composed of spindle/pleomorphic cells.
Smooth muscle tumour of uncertain malignant potential
Smooth muscle tumour of uncertain malignant potential (STUMP) is a tumour that can have malignancy features like necrosis, mitotic activity, and nuclear atypia, but it precludes an unequivocal diagnosis of leiomyosarcoma. Moreover, this tumour does not fulfill the criteria for leiomyoma, so it remains unclear if this tumour is malignant or benign. These tumours usually have good prognosis, but it is recommended to follow up patients with these disease (16) .
Endometrial stromal sarcoma
Endometrial stromal sarcomas (ESS) are mesenchymal neoplasms composed of cells that morphologically resemble proliferative-phase endometrial stroma. They are classified into low-grade ESS, high-grade ESS, and into undifferentiated uterine sarcoma.
1. The second most common mesenchymal uterine sarcoma is low-grade ESS. It is usually diagnosed for 40-55-year-old women, mostly premenopausal (17) . Macroscopically, soft yellow nodules can be seen that infiltrate the endometrium and the myometrium. Necrotic and haemorrhagic sites can rarely be observed. Microscopically, the tumour consists of well differentiated endometrial stromal cells with small nuclear atypia and resembles proliferative-phase endometrial stromal cells. In some literature the relation is mentioned between low-grade ESS development and polycystic ovary syndrome, oestrogen stimulation, tamoxifen therapy, and pelvic radiation in the past (16, 18, 19) .
2. High-grade ESS is a rare, malignant endometrial stromal tumour. Usually it is more frequent among women between 28 and 67 years of age (16) . Macroscopically, the tumour size can reach up to 9 cm and the growth is often extrauterine. Necrotic and haemorrhagic sites can be seen on the surface. Microscopically, the tumour often consists of high-grade malignant round cells with low-grade spindle cell components.
3. Undifferentiated uterine sarcoma is a very rare tumour that develops in the endometrium or the myometrium and has no morphological resemblance to proliferative-phase endometrial stroma and no specific differential type (16) .
Adenosarcoma
It is a tumour the epithelial component of which is benign or atypical and the mesenchymal component is malignant. When at least 25% of the tumour contains a high-grade sarcomatous component, it is classified as an adenosarcoma with sarcomatous overgrowth. Generally, adenosarcoma can also be called Müller adenosarcoma. These tumours are typically polypoid and can fill the entire cavity of the uterus (16) . If there is sarcomatous overgrowth, there is more likely to be a myometrial invasion and the tumours tend to be larger with a fleshy, haemorrhagic and necrotic cut surface (16, 18) . It is observed that the incidence of adenosarcoma is higher after pelvic radiotherapy, long-term oestrogen therapy, and especially after tamoxifen therapy. Women with this disease there may have a history of uterine polyps which, on review, may be reinterpreted as adenosarcoma.
Carcinosarcoma
This tumour consists of high-grade carcinomatous and sarcomatous elements. Pathologists now believe that carcinosarcomas (also known as a mixed malignant Müller tumour) are metaplastic carcinomas and not uterine sarcomas; however, due to aggressive growth, which is normally not common for endometrial carcinoma, carcinosarcomas are grouped as separate mixed epithelial and mesenchymal tumour in 2014 World Health Association classification (16) . Usually carcinosarcoma develops in women in their 70s. These tumours make up less than 5% of all uterine malignancies. As in the case of adenosarcoma, such factors in anamnesis as tamoxifen therapy, longtime oestrogen use, pelvic radiation 10-20 years before increase the risk for carcinosarcomas. Macroscopically, the tumour looks like a large, soft, and polypoid mass, filling the entire uterine cavity and often protruding through the cervical os (19) . Carcinosarcoma very often grows into the myometrium and sometimes even to the cervix of the uterus.
Symptoms
Uterine sarcomas cause symptoms that are nonspecific for this disease and often may be wrongly reinterpreted as uterine myoma. Usually, sarcomas cause abdominal or pelvic pain, abdominal distension and most commonly vaginal bleeding. Also, due to malignancy the enlarged uterus can compress other internal organs like the urinary bladder or bowels, then urinary retention, bowel obstruction, obstipation, and tenesmus may begin. There are certain clinical features that should raise suspicion, such as a rapidly growing fibroid during a 3-month period in a peri-or postmenopausal woman who do not use hormone replacement therapy. Often during clinical examination the clinician may observe an enlarged uterus. Rarely, uterine sarcomas do not cause any symptoms and first signs of disease are respiratory system disorders due to metastasis in the lungs. Also, about half of patients with carcinosarcomas and a few with adenosarcomas experience tumour prolapse through cervix to vagina (19) .
To conclude, uterine sarcomas are usually diagnosed for women in menopause from 50 to 70 years of life (13) 
Diagnostics
Preoperative diagnosis of uterine sarcoma still remains a very challenging task for clinicians, because primary symptoms are often vague and nonspecific. Therefore it is important to thoroughly investigate the patient in order to get necessary information to make a correct decision. It is advisable to start from vaginal examination. The clinician can evaluate the size, contour, and mobility of the uterus with adnexes. A fixed mass is more suggestive of a malignant neoplasm than a mobile mass. However, this is not pathognomonic, since a malignant neoplasm that has not invaded the uterine serosa may be mobile and a mass associated with endometriosis or pelvic infection may be fixed. Unfortunately, there are no examination findings that can distinguish a leiomyoma from a uterine sarcoma. However, these findings are helpful to follow changes in the uterus over time and/or to aid surgical planning. Today there are no imaging modalities that can accurately and reliably distinguish between benign leiomyoma and malignant pathology. Both leiomyoma and sarcoma look quite the same in the uterus: both form focal masses within the uterus and in both cases central necrosis may be seen. Nowadays it is thought that pelvic ultrasound examination followed by magnetic resonance imaging is the best imaging strategy for uterine sarcoma. Sonographic evaluation of a uterine mass may identify features suggestive of sarcoma: mixed echogenic and poor echogenic parts, central necrosis and colour Doppler findings of irregular vessel distribution, although many of these findings may also be occur in benign leiomyomas (20) . MRI may be helpful in women with suspected sarcoma, however, it does not provide a definitive diagnosis. A scattered haemorrhagic or necrotic mass should raise a suspicion of leiomyosarcoma. These necrotic areas are seen as areas of slightly higher intensity on T1-weighted images and as heterogeneous areas on T2-weighted images. Findings in uterine leiomyosarcomas on MRI vary and include a lobulated mass of high-signal intensity on T2-weighted images, a sharply marginated mass of low-signal intensity that closely resembles a leiomyoma, or a mass with focally infiltrative margins, so signal intensity is not a reliable indicator of malignancy (20) . Furthermore, regarding high incidence of benign myoma in female population and the high price of MRI, casual screening for each case of a benign disease would be too expensive. Positron emission tomography/CT with fluorodeoxyglucose does not appear to be useful to distinguish between leiomyomas and uterine sarcomas. While the fluorodeoxyglucose uptake is generally high in sarcomas and low in leiomyomas, low malignancy or small sarcomas are less likely to be found with this type of imaging. Also, the uptake varies across individual tumours. Computed tomography (CT) does not reliably differentiate between leiomyomas and uterine sarcomas, however, CT is better imaging modality that MRI for lymph node imaging and staging. It is important to exclude other symptom-causing conditions in women with abnormal uterine bleeding, so endometrial biopsy would be a good choice for exclusion of endometrial hyperplasia or carcinoma. The endometrial sampling sensitivity is about 35% for diagnosis of leiomyosarcoma and about 25%, for endometrial stromal sarcoma, because more often the lesions are in the myometrium (21) . Minimally invasive needle biopsy of the uterine mass guided by pelvic ultrasound or laparoscopy is not recommended. Limitations of this method are that the accurate diagnosis of sarcoma requires sampling of multiple sites and that the procedure may spill malignant cells within the peritoneal cavity. Rapid growth of a uterine mass during three months or the growth of a uterine mass in women in menopause should raise a suspicion of uterine sarcoma. Due to the absence of specific symptoms, the disease is very often diagnosed only postoperatively after examination of uterus specimen or when the disease is already widespread and secondary symptoms like dyspnea (due to distant metastasis of sarcoma in the lungs) appear. Histological criteria important to the diagnosis of the most common leiomyosarcoma are: nuclear atypia, increased cellularity, a high mitotic index, and geographic areas of coagulative necrosis. At least 2 criteria are needed to confirm leiomyosarcoma diagnosis.
Differential diagnosis
Today there are no validated clinical or radiological criteria that can accurately distinguish benign tumours from malignancies. It is difficult to rely on preoperative traditional imaging modalities, such as ultrasound, computed tomography (CT), magnetic resonance imaging (MRI), to offer a reliable diagnosis. Moreover, only few cases could be diagnosed preoperatively from endometrial samplings, because most uterine sarcomas originate from the myometrium (12). Exacoustos et al. compared by ultrasound eight leiomyosarcomas, three smooth muscle uncertain malignant potential tumours, and 225 fibroids and found out that leiomyosarcomas were significantly bigger than other smooth muscle tumours. In seven out of eight cases their diameter was 8 cm or larger and better central vascularisation was observed (22) . In another prospective study, 227 preoperative blood tests of patients with a smooth muscle tumour were analysed. An elevation of lactatdehidrogenasis (LDH) and its third form (LDH-3) was found in all ten women whose postoperative histological test confirmed leiomyosarcoma (23). Juang et al. analysed 42 cases of leiomyosarcoma and discovered that before operation the concentration of CA-125 was significantly higher in the leiomyosarcoma group compared with the leiomyoma group. They also noticed that CA-125 concentration did not differ between leiomyoma and early stage leiomyosarcoma (24). Cho et al. made a retrospective analysis and included 31 cases of sarcomas and 93 cases of leiomyomas into their study. They compared blood tests made one week before operation and discovered that the neutrophil count was significantly higher, whereas the lymphocyte count was significantly lower in the uterine sarcoma patients than in the myoma patients and therefore the neutrophil-lymphocyte ratio was significantly twice higher in the uterine sarcoma than in control patients -3.9 ± 5.06 vs. 1.9 ± 1.16, respectively (25) . In a recent study Kim et al. compared the neutrophil-lymphocyte ratio with serum CA-125 as preoperative diagnostic markers for uterine sarcoma, and the neutrophil-lymphocyte ratio was found to be more useful as a diagnostic marker (26) .
Treatment
Preoperative diagnosis is essential for characterisation of uterine tumours to determine the safest therapeutic strategy. Minimally invasive techniques, including laparoscopic intervention, morcellation, myomectomy, and uterine artery embolization have been developed for the treatment of uterine leiomyoma and are not appropriate for the treatment of uterine sarcoma to prevent dissemination (27, 28) . In retrospective analysis it was found that women with LMS, who underwent morcellation, had an almost a three-times increased risk of a recurrent disease and worse overall survival regarding disease dissemination compared with the patients who underwent total abdominal hysterectomy and tumour consistency was not damaged (29, 30) . That is why for the patients with the presumed diagnosis of uterine sarcoma it is important to perform CT, MRI or PET before operation in order to evaluate if the tumour is confined to the uterus or disease dissemination is seen. The standard treatment for uterine sarcoma is total abdominal hysterectomy (TAH) en bloc and bilateral salpingo-oophorectomy. The preservation of ovaries may be considered when the patient is a woman of reproductive age or for early-stage sarcoma. If uterine sarcoma is diagnosed after hysterectomy and especially when the uterus is fragmented by morcellation, or the cervix or ovaries remain, additional surgery should be considered after a pathologic review and imaging work-up for detecting extrauterine disease. If the uterine sarcoma is diagnosed through endometrium biopsy or myomectomy, additional surgery should be recommended to evaluate the disease extension and operability through an imaging work-up. Then standard surgical treatment is TAH with or without bilateral salpingo-oophorectomy and resection of metastatic lesions (28) . For inoperable patients, pelvic radiotherapy with or without brachytherapy and/ or chemotherapy is given and hormonal therapy can be considered. Lymphadenectomy is contraindicated for patients with uterine sarcoma (31) .
The tumour stage is the most important prognostic factor that enables the evaluation of disease dissemination. Until 2009, the stages of uterine sarcomas were determined according to the endometrial carcinoma criteria established by the Federation of Gynaecology and Obstetrics (FIGO) and American Joint Committee on Cancer (AJCC). But these criteria were not accurate for uterine sarcomas, because both tumours -sarcoma and carcinoma -are of different origin. New criteria for uterine sarcoma staging were proposed by FIGO/AJCC in 2009. Currently this staging system is used for leiomyosarcoma, endometrial stromal sarcoma, and adenosarcoma, while carcinosarcomas are still staged by using endometrial carcinoma staging system (7).
Adjuvant therapy, recurrence, and metastatic disease treatment according to National Comprehensive Cancer Network (NCCN) guidelines (31)
Low-grade endometrial stromal sarcoma When there are no symptoms after total hysterectomy with or without bilateral salpingo-oophorectomy in patients with stage I low-grade ESS, follow-up or hormonal therapy are recommended and no adjuvant therapy should be considered. For patients with stage II-IVA LGESS, treatment options are extra-beam radiotherapy (EBRT) and hormonal therapy. Palliative EBRT might be prescribed as additional treatment to hormonal therapy for patients with stage IVB disease.
High-grade endometrial stromal sarcoma, leiomyosarcoma and undifferentiated uterine sarcoma
The benefit of adjuvant therapy in disease treatment still remains unclear, but this therapy is usually given due to a high risk of a recurrent disease. In patients with stage I LMS, HGESS, and UUS after complete resection surgery, treatment options are follow-up, systemic therapy, and hormonal therapy. For patients with stage II-IVA LMS, HGESS, and UUS after complete resection surgery, adjuvant systemic therapy and/or EBRT should be considered. For patients with stage IVB or metastatic disease, systemic therapy or palliative EBRT should be considered.
Follow-up after treatment
Patient follow-up is recommended after uterine sarcoma treatment. Rectovaginal examination is recommended every 3-4 months in the first 2-3 years after treatment and later every 6-12 months (until the fifth year after treatment). During the visit, chest/abdomen/pelvic CT should be performed on the patient every 3-6 months in the first three years after treatment and later every 6-12 months for another two years. Patients also should be taught how to recognize possible symptoms of recurrence. Bleeding from the vagina, urine bladder or rectum, loss of appetite, weight loss, pain in the pelvis, abdomen, hips or in the back, shortness of breath, oedema in the legs -all these symptoms may possibly signal the recurrence, so the patient should urgently go to a doctor, without waiting for an arranged meeting.
Treatment of metastatic disease or disease recurrence
Management for locally recurred uterine sarcoma when disease recurs in vagina or in pelvis and imaging modalities show no distant metastatic disease, is determined by the presence or absence of previous RT. For patient, who had no previous RT it is recommended to perform a resection of recurred disease with or without tumour-directed intraoperative RT and preoprative systemic therapy. For residual disease EBRT along with (or without) brachytherapy and systemic therapy may be considered. Or instead of surgery, such patient may be treated with EBRT along with or without brachytherapy and systemic therapy. If the woman had a history of previous RT, then treatment options are: 1) resection of recurred disease with or without intraoperative RT and systemic therapy after surgery; 2) only a systemic therapy; or 3) re-irradiation and/or brachytherapy. Retrospective study data shows that for recurrence of endometrial stromal sarcoma, citoreductive surgery significantly improves survival (32) .
For patients who have a resectable isolated metastasis, a surgical resection or other ablative therapy, like radiofrequency ablation or stereotactic body radiotherapy, should be performed; after the operation systemic therapy or EBRT should be considered. If isolated metastases are unresectable, then a systemic therapy should be given and considered regarding the operation if a response is seen, or for such patient local therapy like EBRT or ablative therapy should be performed.
If the patient has a disseminated disease, systemic therapy with or without pallative EBRT or best supportive care are recommended.
Treatment of carcinosarcoma
Despite the fact that the WHO classification of tumours of female reproductive organs classify carcinosarcoma as separate group of sarcomas, carcinosarcomas are included in the high-risk malignant epithelial tumours section according to the National Comprehensive Cancer Network (NCCN) uterine neoplasm treatment guidelines and the treatment is recommended to follow the guidelines for these malignant tumours. Primary treatment for these tumours includes total abdominal hysterectomy with bilateral salpingo-oophorectomy, peritoneal lavage for citology, omental and peritoneal biopsies; regarding maximal tumour debulking, pelvic and paraaortic lymphadenectomy should also be considered. Adjuvant therapy is individualised. For patients with stage IA disease without invasion to myometrium, there are three treatments options: (1) chemotherapy together with vaginal brachytherapy or without it, (2) observation if after hysterectomy there are no residual serous or clear cell carcinoma in the histological specimen, or (3) EBRT along with vaginal brachitherapy or alone. For all other patients with higher stages of the disease treatment with systemic therapy alone or along with tumour-directed RT is recommended.
Treatment of adenosarcoma
Primary treatment includes open abdominal hysterectomy, but it is not clear if bilateral adnexectomy and pelvic and paraaortic lymphadenectomy are necessary for this type of sarcoma. The use of adjuvant systemic therapy and radiotherapy in adenosarcoma also remains unclear, because there is a lack of studies showing the benefit of this treatment for this type of sarcoma. For residual disease or metastatic disease, when metastases are resectable, a surgical resection should be performed. Unresectable mestastases or isolated metastasis left after surgery should be treated with palliative RT. Apart from results of individual studies, there are no confirmed optimal systemic therapy regimens for the treatment of adenosarcoma recurrence. Having analysed 31 cases of adenosarcoma, Tanner et al. found that doxorubicin and ifosfamide therapy might be effective in the treatment of adenosarcoma and adenosarcoma with sarcomatous overgrowth (13, 33) .
Prognosis
Leiomyosarcoma
The tumour stage is the most important prognostic factor that determines survival. Five-year survival rate for stages I and II fluctuates from 40% to 70%, the overall survival is 41%, and the recurrence rate is about 53-71% (14, 16, 19) . The size is also an important prognostic factor for these soft tissue tumours. Tumours with a diameter less than 5 cm result in better survival rates (16) .
Low-grade endometrial stromal sarcoma
The overall prognosis of this type of sarcoma is quite favourable. For stage I disease, 5-year survival rate is about 90%, and 50% for stages III-IV (14) .
High-grade endometrial stromal sarcoma
In comparing low-grade ESS and high-grade ESS, in the case of high-grade ESS disease recurrence is usually observed earlier and more often. Mostly recurrence appears in less than one year, so there is a bigger risk of lethal prognosis (19) . The survival rate prognosis is worse than in the case of low-grade ESS, but better than for undifferentiated uterine sarcoma (16) .
Undifferentiated uterine sarcoma
In about 60% of cases, this type of sarcoma is found at stage III or stage IV. The survival prognosis is bad, because even when stage I disease is confirmed, the patient usually lives for only about two years (16, 19, 34) . According to the data of the American Cancer Society, when this sarcoma is isolated only in the uterus, a 5-year survival rate is about 70%; when the disease is spread to the nearby tissues and lymph nodes -43%, and when there are distant metastases, then the 5-year survival rate is only about 23% (35) .
Adenosarcoma
When sarcomatous overgrowth or an invasion to the myometrium is observed, the risk of recurrence and metastatic disease increases. Uterine adenosarcomas recur in up to 30-40% of all cases and the most common place of recurrence is vagina (16, 33) . For an early stage disease, 5-year survival is about 79% and for stage III -48% (13, 14) .
Carcinosarcoma
Progression of the disease is strongly associated with invasion to the myometrium. The most common place for metastases are the lungs and the peritoneum (36) . The overall 5-year survival for patients with carcinosarcoma is 33-39% and 59-65% for stage I disease localised only in the uterus (37) .
CONCLUSIONS
1. Uterine sarcomas are highly malignant tumours that develop from the smooth muscles and connective tissue elements of the uterus. They make up 1% of all malignant gynaecological tumours and about 3-7% of all malignant tumours of the uterus.
2. Uterine sarcomas are usually diagnosed in post-menopausal women aged from 50 to 70; the most common uterine sarcoma is leiomyosarcoma.
3. The disease has no specific symptoms, only a fibroid growing fastwithin a period of three months; an enlarging fibroid of the uterus in menopause may rise a suspicion of sarcoma.
4. Pre-operative diagnosis of uterine sarcoma remains difficult; imaging modalities cannot yet reliably distinguish benign myomas from malignant sarcomas.
5. It is important not to damage the integrity of the uterus during surgery and to morcellate the removable tumour in a special bag in order to prevent dissemination of the disease in the abdominal cavity.
6. The standard surgical treatment for uterine sarcoma is total abdominal hysterectomy (TAH) en bloc and bilateral salpingo-oophorectomy.
7. After surgical removal of uterine sarcoma, further investigation and treatment of the patient require a multidisciplinary care (consisting of an obstetrician gynaecologist, an oncologist gynaecologist, an oncologist chemotherapist, and a radiologist).
8. The low-grade endometrial stromal sarcoma has the best survival prognosis, while carcinosarcoma and undifferentiated uterine sarcoma have the lowest survival rates.
